Transcription factor Nrf2 activation by deltamethrin in PC12 cells: Involvement of ROS.
Activation of transcription factor NF-E2-related factor 2 (Nrf2) is a key initiation step in the cellular protection against a broad range of chemical oxidative stresses. To gain insights into dopaminergic cell responses to pesticides, the present study was conducted to examine the effects of deltamethrin (DM), a prototype of widely used pyrithroid pesticides, on the activation and expression of Nrf2 in PC12 rat adrenal pheochromocytoma cells as a dopaminergic cell model. We found, for the first time, that DM enhanced cellular expression of Nrf2 at the transcriptional and protein levels and activated expression of Nrf2-regulated genes in these cells. In addition, DM exposure caused nuclear accumulation of Nrf2 in association with downstream activation of Nrf2-mediated oxidative response genes, such as heme oxygenase-l (HO-1) and gamma-glutamylcysteine synthetase catalytic heavy subunit (GCSh). Furthermore, when cells were pretreated with N-acetyl cysteine (NAC), a scavenger of reactive oxygen species (ROS), DM-induced Nrf2 signaling was suppressed. These results indicate that ROS is the mediator of nuclear Nrf2 accumulation. Taken together, these data clearly show that DM increases Nrf2 expression and activity and that ROS is one of the mediators of this process.